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Dear F r a n c i s ,  

Some t h i n g s  which I f o r g o t  t o  inc lude  i n  yes t e rday ' s  l e t t e r  
and some p o s t s c r i p t s .  

$- 
The h i s t o n e  octamer seems t o  be a p r e t t y  compact p a r t i c l e ,  no t  

very d i f f e r e n t  from haemoglobin. The p a r t i a l  s p e c i f i c  volume of 
most p r o t e i n s  i s  about 0.73 ml/g. Haemoglobin atC.lM s a l t  is 
.719 ml/g and i n  2h¶ s a l t  is .779 ml/g. Jo Butler f i n d s  f o r  t h e  
octamer i n  2 M  sa ic  .767 ml/g. T h i s  i s  very much i n  favour of t h e  
platysonie model s i n c e  t h e  b i p a r t i t e  nucleosome one would be very 
open. 

I enc lose  X-ray photos of t h e  three main p r o j e c t i o n s .  1 c a n ' t  
r e c a l l  whether you have them w i t h  you o r  n o t .  Notice t h a t  t h e r e  a r e  
110 s t r o u g  38 2 r e f l e c t i o n s ,  except i n  t h e  hk0 plane .  I th ink  t h i s  
must be the spac ing  between l i s t o n e s  i n  the l a y e r s  o r  t u r n s  of the 
platysonie. Notice t h e r e  is  no/ spacing i n  t h i s  p lane .  

A 

The r e l a t i o n  of t h e  platysome t o  t h e  nucleofilament and so lenoid  
is  s t i l l  a mystery. I f  t h e  platysomes a r e  arranged wi th  t h e i r  
planes a t  an angle  t o  t h e  nucleofi lament  a x i s  t h e r e  i s  less  t r o u b l e  
about t h e  m a s s  pe r  u n i t  l eng th  (see enclosed photo oi a "model" 
made by Michael L e v i t t )  bu t  t h e  p u t a t i v e  dyads would no longer  be normal 
t o  t h e  a x i s  of t h e  so lenoid  i f  t h i s  were Kaintained.  However 
I r a t h e r  l i k e  t h i s  t y p e  of model s i n c e  t h i s  would expla in  t h e  tendency 
of t h e  nucleofi lament  t o  c u r l  and c o i l .  This model 
of course i s  u n l i k e  wedge-type ones,  but  t h e r e  i s  "empty space" for H1. 

A r e l a t e d  ques t ion  is  t h e  appearance of beads i n  e l e c t r o n  
micrographs. Hucleof i l aments  don ' t  show any u n l e s s  331 i s  removed.. But 
Linda Spe r l ing  has  found ( i n  some experiments she  was doing on t h e  
condi t ions  for formation of so lenoids)  t h a t  if uucleofi iaments ,  conta in ing  H 1  

chloricie,  one suddenly sees beatfss;whetheronestarts from nucleofi laments  
o r  from so leno ids  i n  t h e  presence of magnesium. My feeling is t h a t  
t h i s  r e p r e s e n t s  a kind of i n t e r n a l  p r e c i p i t a t i o n  'along the l eng th  of 
the nucleofi lament  which is r e v e r s i b l e  when t h e  s a l t  is  d i a l y s e d  ou t .  
On discussing these observa t ioxs  wi th  Roger, he pointed out  two things 

e x t r a c t e d  i n  .2 mM EDTA a r e  put  i n f o  a s  l i t t l e  as 15-30 mM sociiuril ) 

si,. 

G. 



h . 
Dr. F .  H. C.  Crick - 2 -  7 A p r i l  1977 

t h a t  might be r e l e v a n t  t o  t h i s  i dea  of a bead p r e c i p i t a t e d  o u t  of an 
o therwise  more or l e s s  continuous f i l amen t .  1) t h e  f a c t  t h a t  Georgiev 
f i n d s  t h a t  t h e  t R N A  s t r i p p i n g  of h i s t o n e s  H2A and H2B goes bet ter  i n  
t h e  absence of s a l t  ( i . e .  i n  very low s a l t ) ,  con t r a ry  t o  commonsense, 
and 2) whereas sheared chromatin l o s e s  i t s  micrococcal d i g e s t i o n  
p a t t e r n ,  t h e  pattei'n i s n ' t  l o s t  i f  t h e  shear ing  is  done i n  t h e  presence 
of 5 mM magnesium and LOO mP.$ sodium c h l o r i d e  (some unpublished 
experiments of Roger and Jean ) .  Roger sugges ts  t h a t  f a c t s  1 and 2 
go t o g e t h e r ,  implying t h a t  added sa l t  keeps H2A and H2B compactly 
on t h e  nucleosome. 

This makes m e  wonder whether t h e  t w o  l a y e r  o r  two t u r n  platysome 
may not r e p r e s e n t  a somewhat co l lapsed  s t r u c t u r e ,  a t  least  on t h e  
p a r t  of t h e  DNA. After  a l l  DNAase I a c t i n g  on chromatin doesn ' t  
show a pause a t  140 base p a i r s  and micrococcal shows a d e f i n i t e  pause 
a t  160. I wonder whether a s s ign ing  60 base p a i r s  t o  t h e  l i n k e r  may 
not  be t o o  p a t .  

A r e  you going to Spe t sa i ?  I a m  p r e t t y  s u r e  t h a t  I in t end  going 
t h i s  t i m e ,  and I hope you can manage t o  g e t  away from t h e  Finland 
meeting t o  a t t e n d .  I s h a n ' t  imagine w e  would have much t i m e  a t  
t h e  C o l d  Sp r ing  Harbor meeting, and I don ' t  t h i n k  I can v i s i t  Aarhus, 
h u t  w i l l  of course be a t  t h e  Copenhagen meeting. 

Yours eve r ,  

A .  Klug 

Encs. 
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